Searching PAJ 



1/2 ^-v 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 2001-098047 
(43)Date of publication of application : 10.04.2001 



(51)lnt.CI. 



C08G 18/74 
B32B 27/40 
C08J 5/18 
C08K 5/5415 
C08K 7/00 
C08L 75/04 



(21 Application number : 2000-212546 
(22)Date of filing : 13.07.2000 



(71) Applicant 

(72) lnventor : 



TAKEDA CHEM IND LTD 



UCHIDA TAKASHI 
TAWA TSUTOMU 
SHIRAKI HIROYUKI 



(30)P riority 

Priority number : 1 1 21 1 966 Priority date : 27.07.1 999 Priority country : JP 

(54) GAS BARRIER POLYURETHANE RESIN AND GAS BARRIER FILM CONTAINING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide polyurethane resins having extremely good gas barrier 
properties against water vapor, oxygen, aroma components or the like, and films containing the 



SOLUTION: A diisocyanate component of an aromatic diisocyanate and the like is reacted with 
a diol component of a 2-8C alkylene glycol and the like to prepare a polyurethane resin having a 
sum of the concentrations of urethane groups and urea groups of not less than 15 wt.% The 
repeating constituting units of the polyurethane resin may contain constituting units of an 
aromatic or alicyclic compound. The polyurethane resin may be filmed into either a gas barrier 
film or a gas barrier composite film having a substrate film layer and a layer containing at least 
the polyurethane resin. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1] Gas barrier property polyurethane resin whose sum total of urethane group 

concentration and urea radical concentration is 15 % of the weight or more. 

[Claim 2] Gas barrier property polyurethane resin according to claim 1 whose oxygen 

transmittance is below 50 ml/fn2 and atm-day in the thickness of 25 micrometers. 

[Claim 3] Gas barrier property polyurethane resin according to claim 1 whose ratios of the 

oxygen transmittance in 50?3*H and the oxygen transmittance in 90%RH are the former /latter 

=1 /I -1/2. 

[Claim 4] Gas barrier property polyurethane resin according to claim 1 with which the repeat 
configuration unit of polyurethane resin includes a hydrocarbon ring unit. 
[Claim 5] Gas barrier property polyurethane resin according to claim 1 with which the 
diisocyanate component of polyurethane resin was chosen from aromatic series, aroma aliphatic 
series, and alicycle group diisocyanate and with which it consists of kinds at least, and the diol 
component consists of two to C8 alkylene glycol at least. 

[Claim 6] Gas barrier property polyurethane resin according to claim 1 with which the 

diisocyanate component of polyurethane resin was chosen from xylylene diisocyanate and 

hydrogenation xylylene diisocyanate and which consists of kinds at least. 

[Claim 7] Gas barrier property polyurethane resin of the hydrocarbon ring unit in the repeat 

configuration unit of polyurethane resin according to claim 4 which is 10-70 % of the weight 

comparatively. 

[Claim 8] The resin constituent which was chosen from polyurethane resin according to claim 1, 
and a silane coupling agent and a stratified inorganic compound and which contains a kind at 
least. 

[Claim 9] The resin constituent according to claim 8 whose rate of a stratified inorganic 
compound the rate of a silane coupling agent is 0.1 - 30 weight section to the polyurethane resin 
100 weight section, and is 0.1 -50 weight section to the polyurethane resin 100 weight section. 
[Claim 10] The gas barrier property polyurethane resin constituent according to claim 8 whose 
gestalt of polyurethane resin is a water dispersing element. 

[Claim 11] The resin constituent according to claim 8 whose stratified inorganic compound is 
water bloating tendency. 

[Claim 12] The gas barrier property film which film-ized polyurethane resin according to claim 1 
at least. 

[Claim 13] The gas barrier property complex film which has a base material film layer and the 
layer which contains polyurethane resin according to claim 1 at least. 

[Claim 14] The gas barrier property complex film according to claim 13 with which the minerals 
layer is formed in one [ at least ] field of a base material film. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is useful as the film excellent in the gas barrier property to 
a steam, oxygen, or an aroma component, a sheet, and a molding material, and relates to the gas 
barrier property film using gas barrier property polyurethane resin and it excellent in the 
adhesion to a base material film. 
[0002] 

[Description of the Prior Art] The gas barrier property film and the packing material using it are 
already known well. As an ingredient which has the most excellent oxygen gas barrier property, 
although there is aluminium foil, if, and pinhole strength is weak and removes a special 
application, it cannot be used, but almost is used as an interlayer of a laminate film. Although the 
gas barrier property of this laminate film is very excellent, since it is opaque, there are faults, like 
that contents cannot be seen and it is difficult to judge whether it heat sealed certainly. 
[0003] Moreover, as an oxygen gas barrier property film, the film and coating film of a 
polyvinylidene chloride or a vinylidene-chloride copolymer (only henceforth PVDC) are known 
well. Especially the coating film of PVDC is known as a laminated film with the high barrier 
property of oxygen gas and a steam. Since PVDC does not almost have hygroscopicity and it 
has gas barrier property good also under high humidity, the base material film for various 
coatings which are not related to moisture vapor transmission is used. For example, films, such 
as biaxial-stretching polypropylene, biaxial-stretching nylon, biaxial-stretching polyethylene 
terephthalate, and a cellophane film, are used. And taking advantage of gas barrier property, the 
laminated film does not ask desiccation and a hydrated compound, but is used for the package of 
various food. Although these wrapping is discarded as domestic wastes from a home after it is 
used, PVDC produces harmful gas by combustion and has also become the cause of generating a 
strong carcinogenic organochlorine compound by incineration at low temperature further. Shift to 
other ingredients [ this ] is desired strongly. However, the present condition is that the material 
which replaces PVDC from the engine performance or a cost side has not appeared yet. 
[0004] For example, the polyvinyl alcohol (PVA) system film is also well known as an oxygen gas 
barrier property film. Although a PVA film is a film which has the oxygen gas barrier property 
which was very excellent in the condition with little moisture absorption, if hygroscopicity is large 
and relative humidity exceeds 70%, oxygen gas barrier property gets worse rapidly, and is 
considered to be scarce by practicality. In order to improve the hygroscopicity of PVA, 
copolymerization is carried out to ethylene, consider as an ethylene-vinylalcohol copolymer 
(EVOH), the polycondensation of the alkoxysilane is carried out to PVA with a sol-gel method, or 
the approach of denaturalizing and deck-watertightHuminaire-izing some of (J P, 4 -345841, A) and 
alcohol of PVA is examined. However, it has not resulted in the engine performance with which 
are satisfied of the resin obtained by which approach. 

[0005] moreover, that the polyamide film which aliphatic series dicarboxylic acid and 4,4- 
methylenebis (phenyl isocyanate) are made to react, and is obtained shows the outstanding gas 
barrier property and thermal resistance (J P ,1 —252631 ,A) and gas barrier coating containing poly 
ally I alcohol — service water — although it is also proposed that the multilayer-structure object 
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which carried out coat formation of sex dispersion liquid and it shows the outstanding gas barrier 
property and transparency (J P,10-140072,A), set to the gas barrier property and the water 
resisting property under high humidity It has not resulted in the fully satisfied engine 
performance. 

[0006] Furthermore, the film which has advanced oxygen gas barrier property is also produced by 
the vacuum evaporationo to the film of inorganic oxides, such as oxidation silicon (J P ,53— 
12953,B) and an aluminum oxide (J P,62-179935,A). In order to use approaches, such as a 
physical vapor deposition and chemical vacuum deposition, for the film of this inorganic oxide 
system, it is applied only to the base material which endurance was required of the base material 
film itself, and was restricted to it. Moreover, there is also a case which flexibility is low since it 
is an inorganic oxide, and it is easy to produce a crack etc. at the time of the fabricating of a 
film, and produces the fall of gas barrier property. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the very high 
polyurethane resin of gas barrier property to a steam, oxygen, or an aroma component, and the 
film containing this polyurethane resin. 

[0008] Especially other purposes of this invention are to provide the bottom of high humidity 
with the very good polyurethane resin of gas barrier property, and the film containing this 
polyurethane resin. 

[0009] The purpose of further others of this invention is to offer the polyurethane resin which 
does not have fear of environmental pollution and is excellent also in a water resisting property 
and the adhesion to a base material film, and the film containing this polyurethane resin. 
[0010] 

[Means for Solving the Problem] In order to solve said technical problem, as a result of inquiring 
wholeheartedly, by using the polyurethane resin which has specific urethane group concentration 
and urea radical concentration, this invention persons do not have fear of environmental 
pollution, and completed a header and this invention for the very good film material of gas barrier 
property being obtained. 

[001 1 ] That is, the sum total of urethane group concentration and urea radical concentration of 
the gas barrier property polyurethane resin of this invention is 1 5 % of the weight or more. Said 
polyurethane resin has high gas barrier property, for example, the oxygen transmittance of 
polyurethane resin is below 50 ml/fn2 and atm-day in the thickness of 25 micrometers. 
Moreover, said polyurethane resin has a small humidity dependency, and the ratios of the oxygen 
transmittance in 509&H and the oxygen transmittance in 9O?0RH are about the former /latter 
=1 /one to 1/2. The repeat configuration unit of polyurethane resin may include the unit of 
hydrocarbon rings (ring originating in aromatic series or an alicyclic compound etc.). 
[0012] Such polyurethane resin can be prepared using two to C8 alkylene glycol etc. as a diol 
component using aromatic series, aliphatic series, aroma aliphatic series, or alicycle group 
diisocyanate as a diisocyanate component. Xylylene diisocyanate, hydrogenation xylylene 
diisocyanate, etc. are mentioned as a diisocyanate component. The rate of said hydrocarbon ring 
in the repeat configuration unit of polyurethane resin is about 10 - 70 % of the weight. A silane 
coupling agent, a stratified inorganic compound, etc. may be blended with gas barrier property 
polyurethane resin. The gestalt of a gas barrier property polyurethane resin constituent may be 
for example, an aquosity dispersing element. Furthermore, a stratified inorganic compound may 
be a stratified inorganic compound of water bloating tendency. 

[0013] Moreover, the gas barrier property film which consisted of resin layers containing said 
polyurethane resin is also contained in this invention. This film may be a monolayer film, for 
example, the gas barrier property film which filmHzed said polyurethane resin at least, and may 
be a gas barrier property complex film which has a base material film layer and the layer which 
contains said polyurethane resin at least. The minerals layer may be formed in one [ at least ] 
field of a base material film in said complex film. 
[0014] 

[Embodiment of the Invention] The polyurethane resin of this invention is obtained at the 
urethaneHzed reaction of a diisocyanate component and a diol component (the need is accepted 
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and they are a diol component and a diamine component). 

[0015] Aromatic series diisocyanate, aroma aliphatic series diisocyanate, alicycle group 
diisocyanate, aliphatic series diisocyanate, etc. are contained in a [diisocyanate component] 
diisocyanate component. 

[001 6] As aromatic series diisocyanate, m- or p-phenylene diisocyanate or its mixture, 4, and 4 - 
diphenyl diisocyanate, 1,5-naphthalene diisocyanate (NDI), 4, and 4 2, and 4- or 2, and 2- 
diphenylmethane diisocyanate or its mixture (MDI), 2, and 4- or 2, and 6-tolylene diisocyanate or 
its mixture (TDI), 4, and 4-toluidine diisocyanate (TODI), 4-4'-diphenyletherdiisocyanate, etc. 
can be illustrated, for example. 

[001 7] As aroma aliphatic series diisocyanate, 1 and 3- or 1 , and 4-xylylene diisocyanate or its 
mixture (XDI), 1, and 3- or 1, and 4-tetramethyl xylylene diisocyanate or its mixture (TMXDI), 
omega, and omega '-diisocyanate -1 , 4-diethylbenzene, etc. can be illustrated, for example. 
[0018] As alicycle group diisocyanate, for example 1, 3-cyclopentene diisocyanate, 1, 4- 
cyclohexane diisocyanate, 1 , 3-cyclohexane diisocyanate, 3Hsocyanate methyl - 3, 5, and 5- 
trimethyl cyclohexyl isocyanate (isophorone diisocyanate; IPDI), 4 and 4 2, and 4- or 2, and 2- 
dicyclohexylmethane diisocyanate or its mixture (hydrogenation MDI), Methyl -2, 4-cyclohexane 
diisocyanate, methyl -2, 6-cyclohexane diisocyanate, 1, and 3- or 1, and 4-screw (isocyanate 
methyl) cyclohexane or its mixture (hydrogenation XDI) can be illustrated. 
[0019] As aliphatic series diisocyanate, trimethylene diisocyanate, tetramethylene dHsocyanate, 
hexamethylene dHsocyanate (HDD, pentamethylene diisocyanate, 1, 2^ropylene diisocyanate, 1, 
2, - 2, 3- or 1 , 3-butylene diisocyanate, 2 and 4, 4- or 2 and 2, 4-trimethyl-hexamethylene-di-- 
isocyanate, 2, and 6-diisocyanate methyl KAPUETO etc. can be illustrated, for example. 
[0020] IPDI, Hydrogenation XDI, Hydrogenation MDI, etc. are desirable, and HDI etc. is TDI, MDI, 
NDI, etc. are desirable and desirable [ as aromatic series diisocyanate, / as aroma aliphatic 
series diisocyanate, /XDI, TMXDI, etc. are desirable, and /as alicycle group diisocyanate / for 
example ] among these diisocyanate components as aliphatic series diisocyanate, for example, 
the aromatic series diisocyanate (TDI, MDI, NDI, etc.) from a viewpoint of gas barrier property, 
aroma aliphatic series diisocyanate (XDI, TMXDI, etc.), and alicycle group diisocyanate (IPDI, 
Hydrogenation XDI, hydrogenation MDI, etc.) — aromatic series diisocyanate (MDI etc.), aroma 
aliphatic series diisocyanate (XDI etc.), and alicycle group diisocyanate (hydrogenation XDI etc.) 
are desirable especially. Furthermore, in the diisocyanate component which has a substituent to 
a ring, it is desirable that it is more desirable for the side chain of a ring or alicycle to be a short 
chain (for example, CI -3 alkyl group), and a diisocyanate component has symmetric property 
structurally. 

[0021] These diisocyanate components are independent, or they can be used, combining them 
two or more sorts. Furthermore, the poly isocyanate of three or more organic functions can also 
be used together if needed. 

[0022] Diol broad from the diol of low molecular weight to oligomer is contained in a [diol 
component] diol component, for example, two to C12 alkylene glycol (for example, ethylene glycol 
— ) 1 and 3- or 1 , 2-propylene glycol, 1 , 4, -, 1 , 3- or 1 , 2-butanediol, 1 ,5-pentanediol, 3^nethyl- 
1 ,5-pentanediol, 2, 4— diethyl— 1 ,5-pentanediol, 2,2,4 -trimethylpentane -1 , 3-diol, 1 ,6-hexanediol, 
neopentyl glycol, 1, and 5- or 1, 7 -heptane diol, 1, 8-octanediol, 1, 9-nonane diol, 1, 10-Deccan 
diol, 1 and 1 1-undecane diol, 1, 12-dodecane diol, etc., Polyether diols, such as two to polyoxy 
C4 alkylene glycol for example, a diethylene glycol, triethylene glycol, and tetraethylene glycol — 
A pentaethylene glycol, hexa ethylene glycol, hepta-ethylene glycol, Dipropylene glycol, 
tripropylene glycol, a tetrapropylene glycol, PENTA propylene glycol, hexa propylene glycol, 
hepta-propylene glycol, a jib — a CHIREN glycol, a TORIBUCHIREN glycol, a tetra-butylene 
glycol, etc. aromatic series diol (for example, bisphenol A and bis-hydroxyethyl terephthalate — ) 
Catechol, resorcinol, hydroquinone, 1, and 3-or 1, and 4-xylylene diol or its mixture, alicycle 
group diol (for example, hydrogenation bisphenol A and hydrogenation xylylene diol — ) 
cyclohexane diol, cyclohexane dimethanol, etc. — etc. — a low-tnolecular-weight diol 
component — polyester diol (for example, the addition reaction object of said low-tnolecular- 
weight diol and lactone — ) The resultant of said low-molecular-weight diol and dicarboxylic acid 
etc. can illustrate polycarbonate diols (for example, resultant of said low-tnolecular-weight diol 
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and short chain dialkyl carbonate etc.) etc. 

[0023] the molecular weight of a diol component — usually — 50-600 — desirable — 50-300 — 
it is 60 to about 200 still more preferably. 

[0024] Among these diol components, usually from a viewpoint of gas barrier property Two to C8 
diol for example, ethylene glycol, propylene glycol, and butanediol — Pentanediol, hexandiol, 
heptane diol, octanediol, A diethylene glycol, triethylene glycol, tetraethylene glycol, dipropylene 
glycol etc, — etc. — a low-molecular^weight diol component — desirable — two to C6 diol 
(especially) Ethylene glycol, 1 , and 2- or 1 , 3-propylene glycol, 1 ,4 -butanediol, 1 ,6-hexanediol, 3- 
methyH,5-pentanediol, a diethylene glycol, triethylene glycol, dipropylene glycol, etc. are used. 
[0025] These diol components are independent, or they can be used, combining them two or 
more sorts. Furthermore, the polyol component of three or more organic functions can also be 
used together if needed. 

[0026] A diamine component can be used as a chain expanding agent or a cross linking agent if 
needed [ [diamine component] ]. As diamine, for example A hydrazine, aliphatic series diamine for 
example, ethylenediamine, trimethylene diamine, and a tetramethylenediamine — Pentamethylene 
diamine, a hexamethylenediamine, 2 and 2, a 4-trimethyl hexamethylenediamine, A 2, 4, and 4- 
trimethyl hexamethylenediamine, octamethylene diamine, etc., aromatic amines (for example, tri- 
or p-phenylene diamine, 1, and 3- or 1, and 4-xylylene diamine or its mixture etc.) and alicycle 
group diamine [ — for example Hydrogenation xylylene diamine, screw (4-amino cyclohexyl) 
methane, The diamine which], such as isophorone diamine and screw (4-amino-3- 
methylcyclohexyl) methane, is mentioned, in addition has hydroxy! groups, such as 2-hydrazino 
ethanol and 2-[(2-aminoethyl) amino] ethanol, is mentioned. 

[0027] from a viewpoint of the gas barrier property among these diamine components — usually 
— a with a carbon number of eight or less low-molecular^weight diamine component — with a 
carbon number of six or less diamines, such as a hydrazine, ethylenediamine, a 
tetramethylenediamine, pentamethylene diamine, a hexamethylenediamine, 2-hydrazino ethanol, 
and 2-[(2-aminoethyl) amino] ethanol, especially — are used preferably. 

[0028] These diamine components are independent, or they can be used, combining them two or 
more sorts. Furthermore, the polyamine component of three or more organic functions can also 
be used together if needed. 

[0029] The usual approach of performing at an urethaneHzed reaction in an organic solvent can 
be used for manufacture of the [manufacture approach] polyurethane resin. If it is a solvent 
inactive for a reaction as an organic solvent, it will not be limited especially, for example, ether (a 
tetrahydrofuran, dioxane, etc.), ketones, aromatic hydrocarbon (an acetone, methyl ethyl ketone, 
etc.), nitril (toluene, xylene, etc.), carbonates (acetonitrile etc.), amides (dimethyl carbonate, 
diethyl carbonate, etc.) (dimethylformamide, dimethylacetamide, etc.), and sulfoxides (dimethyl 
sulfoxide etc.) will be mentioned. These organic solvents are independent, or they can be used, 
combining them two or more sorts. As an organic solvent, the solvent which polyurethane resin 
dissolves is usually used. Moreover, at an urethaneHzed reaction, urethane-ized catalysts, such 
as an amine system catalyst, a tin system catalyst, and a lead system catalyst, may be used if 
needed. 

[0030] 0.7-1 .3 mols of rates of a diisocyanate component and a diol component (when a diamine 
component is used, it is the sum total of a diol component and a diamine component) can be 
preferably chosen from the range of about 0.85-1.15 mols still more preferably to one mol of 
diisocyanate 0.5-1 .5 mols (a diol component and diamine component) of diol components. 
[0031] Polyurethane resin may be the gestalt of said organic solvent solution and a water 
solution, and may be the gestalt of the aquosity dispersing element of polyurethane resin. An 
aquosity dispersing element can be prepared by carrying out emulsification distribution of the 
polyurethane prepolymer, and carrying out chain expanding by chain expanding agents, such as a 
diamine component. <$R>[0032] When the polyurethane prepolymer does not have the 
hydrophilic radical, an aquosity dispersing element can be prepared by making a polyurethane 
prepolymer emulsify with an emulsifier and usually carrying out chain expanding by the chain 
expanding agent. 

[0033] As an emulsifier, for example Polyvinyl alcohol, a cellulosic Protective colloid of water 
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soluble polymer molds, such as for example, (a carboxymethyl cellulose etc. and gelatin), and a 
dextrin; The polyoxyethylene C8-20 alkylphenyl ether, such as the polyoxyethylene nonylphenyl 
ether, The Nonion system surfactants, such as a polyoxyethylene-oxypropylene block copolymer; 
C8-20 alkyl— sulfuric— acid alkali-metal salts, such as sodium lauryl sulfate, Anion system 
surfactants, such as C8-20 alkylbenzene-sulfonic-acid alkali-metal salts, such as sodium 
dodecylbenzenesulfonate, etc. are mentioned. 

[0034] the amount of the emulsifier used — solid content conversion — it is — the 
polyurethane prepolymer 100 weight section — receiving — 0.1 -20 weight section (for 
example, 1 -20 weight section) — desirable — 1 - 15 weight section — it is 3 - 10 weight 
section extent still more preferably. 

[0035] When a polyurethane prepolymer has a hydrophilic radical, it is made to react with an 
isocyanate compound, using a hydrophilic compound as a part of diol component [ at least ] (or 
diamine component), a hydrophilic radical is introduced into a polyurethane prepolymer, this 
polyurethane prepolymer is distributed underwater, and an aquosity dispersing element can be 
prepared by carrying out chain expanding using chain expanding agents, such as a diamine 
component. As a hydrophilic radical, ionicity dissociable groups (for example, a carboxyl group, a 
sulfonic group, a sulfonate radical, a carver moil sulfonate radical, the 4th class amino group, or 
quarternary ammonium salt etc.), the Nonion nature machine (for example, [polyoxyalkylene 
groups (for example, polyoxyethylene radical etc.), an epoxy group], etc.), etc. can be illustrated, 
the anionic radical (a carboxyl group, a sulfonic group, a sulfonate radical, carver moil sulfonate 
radical) among these hydrophilic radicals, and the Nonion nature machine (polyoxyethylene 
radical) — especially an anionic radical (a carboxyl group, sulfonic group) is desirable. Moreover, 
in order to dissolve or distribute the prepolymer which introduced anionic hydrophilic radicals, 
such as a carboxyl group and a sulfonic group, after a neutralizer neutralizes an anionic radical, it 
is desirable to carry out chain expanding. 

[0036] A hydrophilic compound has the reactant radical and hydrophilic radical to an isocyanate 
radical in intramolecular. Hydroxy!, the amino group, a sulfhydryl group, etc. can be illustrated as 
a reactant radical to an isocyanate radical. As a hydrophilic compound, for example A dihydroxy 
carboxylic acid for example, 2 and 2-dimethylol-propionic-acid, 2, and 2-dimethylol butanoic acid 
— Dihydroxy C2-10 carboxylic acids, such as 2 and 2-dimethylol valeric acid, Dihydroxy C4-10 
multiple-valued carboxylic acids, such as a dioxy maleic acid, Dihydroxy aromatic carboxylic acid, 
such as 2 and 6-dihydroxybenzoic acid, etc., A diamino carboxylic acid (for example, diamino 
aromatic carboxylic acid, such as 3 and 4-diamino benzoic acid etc.), an acid anhydride (for 
example, a maleic anhydride, phthalic anhydride, and a succinic anhydride — ) the compound 
(dihydroxy compounds, such as diol, — ) which has a reactant radical to trimellitic anhydride, 
pyromellitic dianhydride, etc. and an isocyanate radical Oligo ester polyol obtained by 
copolymerizing the compound which has carboxyl groups, such as a resultant with diamine etc., 
or the compound which has these carboxyl groups; An oxy-sulfonic acid For example, (2-oxy- 
ethane sulfonic acid, phenolsulfonic acid), etc., A sulfo carboxylic acid (for example, 
sulfobenzonic acid, a sulfo succinic acid, 5-sulfoisophtharate, etc.), an amino-group content 
sulfonic acid (for example, a sulfanilic acid, 1, the 3-phenylenediamine -4, and 6— disulfonic acid - 
-) The compound which has sulfonic groups, such as 2 and 4-diaminotoluene-5-sulfonic-acid 
Hitoshi, Or oligo ester polyol obtained by copolymerizing the compound which has these sulfonic 
groups; The polyoxy C2-4 alkylene compound containing the reactant radical to an isocyanate 
radical (For example, containing an ethylene oxide unit 30%of the weight or more with a number 
average molecular weight of about 300 to 10,000 compound etc.) Or the oligo ester ether polyol 
obtained by copolymerizing these polyoxyalkylene compounds can be illustrated. These 
hydrophilic compounds are independent, or they can be used, combining them two or more sorts. 

[0037] the rate of a hydrophilic compound — a diol component and/or 1H00-mol%of a diamine 
component — desirable — 5-70^nol % (for example, 5-50-mol %) — it can choose from the 
range of about 10-40 mol % still more preferably. 

[0038] When it can choose as a neutralizer according to the class of hydrophilic radical and a 
hydrophilic radical is an anionic radical, an inorganic base (for example, alkali-metal hydroxides, 
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such as a sodium hydroxide and a potassium hydroxide, — ) Alkaline-earth-metal hydroxides, 
such as a calcium hydroxide and a magnesium hydroxide, Alkali-metal hydrogencarbonates, such 
as alkali-metal carbonates, such as a sodium carbonate and potassium carbonate, and a sodium 
hydrogencarbonate, Ammonia etc. can illustrate organic bases (monochrome, such as 
monochrome, such as a trimethylamine and triethylamine, J I or one to Tori C4 alkylamine, 
monoethanolamine, diethanolamine, and triethanolamine, J I, or one to Tori C4 alkanolamine) etc. 
These neutralizers are independent, or they can be used, combining them two or more sorts. 
[0039] As for the aquosity dispersing element of polyurethane resin, from viewpoints, such as 
gas barrier property and a water resisting property, it is desirable that it is soap free mold resin 
(for example, water dispersing element which distributed the prepolymer into which said 
hydrophilic radical was introduced, and was obtained by carrying out chain expanding) which does 
not contain the surfactant of isolation. 

[0040] As a solvent of an aquosity dispersing element, you may be the mixed solvent of not only 
a water independent but water, and a water-soluble solvent (for example, ketones, such as one 
to C4 alcohol, such as a methanol, ethanol, and isopropanol, and an acetone, and cellosolves 
etc.). In addition, in preparation of an aquosity dispersing element, an organic solvent can be 
permuted by water with the solvent substitution method of common use, for example, the 
approach of making distill off an organic solvent and permuting by water etc. 
[0041] The sum total of urethane group concentration and urea radical concentration of the 
polyurethane resin of [property of polyurethane resin] (urethane group concentration and urea 
radical concentration) this invention is 35 -60-%of the weight (especially 35 - 55 %of the 
weight) extent still more preferably preferably 20% of the weight or more (for example, 30 - 60 % 
of the weight) 1 5% of the weight or more (for example, 20 -60 %of the weight). By carrying out 
the sum total of urethane group concentration and urea radical concentration to 15% of the 
weight or more, the cohesive force of resin can be heightened and good gas barrier property can 
be demonstrated. 

[0042] In addition, urethane group concentration and urea radical concentration are the values 
which broke the molecular weight (59g/tEq)) of a urethane group, or the molecular weight (58g/ 
(Eq)) of a urea radical by molecular weight of repeat configuration unit structure. 
[0043] (Oxygen transmittance) Below 50 ml/fn2 and atm-day, the oxygen transmittance of 
polyurethane resin is 0.1 - 10 ml/fn2 and atm-day extent, and gas barrier property is [ in /the 
thickness of 25 micrometers ] preferably high [ transmittance ] still more preferably below 20 
ml/fn2 and atm-day. moreover, the ratio of oxygen transmittance [ in / the polyurethane resin of 
this invention has a small humidity dependency, and /50%RH ], and the oxygen transmittance in 
90^H — the former /latter =1/1-1/2 — desirable — 1 /1 - 1/1.5 — it is about 1 / one to 
1 A .25 still more preferably. Therefore, it is seldom influenced by humidity but the gas barrier 
property which was excellent under high humidity is shown. 

[0044] (Structure) As for the repeat configuration unit of polyurethane resin, it may be desirable 
to include the unit of aromatic series or a non-aromatic hydrocarbon ring, for example, aromatic 
series, and the configuration unit of an alicyclic compound, and although these aromatic series or 
alicyclic compounds are the diisocyanate component origins, you may usually be the diol 
component origin. The rate of the hydrocarbon ring unit in the repeat unit of polyurethane resin 
is about 20 - 60 % of the weight still more preferably 15 to 65% of the weight preferably ten to 
70% of the weight. 

[0045] the repeat unit which polyurethane resin becomes from diisocyanate components 
(especially aromatic series diisocyanate etc.) and diol components (especially two to C8 alkylene 
glycol etc.) — all the inside of a configuration unit — more than 30 mol % — desirable — more 
than 50 mol % — further — desirable — more than 70 mol % — containing is appropriate. In 
addition, aromatic series diols (or diamine), such as xylylene diol (or diamine), are used as a diol 
component (or diol and a diamine component) also in this case, and as a diisocyanate 
component, if low-molecular-i/veight diisocyanate, such as HDI, is used, the same effectiveness 
will be acquired. 

[0046] A hydroxy! group, an isocyanate radical, or whichever is sufficient as the end of 
polyurethane resin. In the case of a hydroxyl group, it is suitable as a thermoplastic molding 
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material, and in the case of an isocyanate radical, adhesion improves and the postcure by 
moisture is also expectable in the case of coating to a base material film. 

[0047] (Average molecular weight) the number average molecular weight of polyurethane resin — 
800-1,000,000 — desirable — 800-200,000 — it can choose from about 800 to 100,000 range 
still more preferably. Sufficient reinforcement is obtained when it is used as moldingses, such as 
a film, by making molecular weight or more into 800. Moreover, when coating a base material film 
etc., cohesive force is given to polyurethane resin itself and membrane formation becomes easy. 
When molecular weight carries out to 1,000,000 or less on the other hand, the resin viscosity of 
polyurethane is low stopped also in a solvent, and coating and laminating workability are good. 
[0048] (Crystallinity) The polyurethane resin which has high crystallinity is excellent in gas 
barrier property. Moreover, 100 degrees C or more (for example, about 100-200 degrees C) of 
110 degrees C or more (for example, about 1 10-180 degrees C) of glass transition points of 
polyurethane resin are 120 degrees C or more (for example, about 120-150 degrees C) still more 
preferably preferably. By making a glass transition point into 100 degrees C or more, gas barrier 
property is improvable. 
[0049] [Arbitration component] 

(Thermoplastics) In polyurethane resin, thermoplastics may be blended in the range in which gas 
barrier property is not spoiled. As thermoplastics, polyolefine system resin (for example, 
polyethylene, polypropylene, polybutene, the poly methyl pentene, etc.), polyester system resin 
(for example, polyethylene terephthalate, polybutylene terephthalate, etc.), polyamide system 
resin (for example, nylon 6, Nylon 12, Nylon 66, polymetaxylylene adipamide, etc.), vinyl system 
resin (for example, polystyrene, a polyvinyl chloride, polymethylmethacrylate, etc.), polycarbonate 
system resin (for example, the bisphenol A mold polycarbonate etc.), etc. can be illustrated, for 
example. Furthermore, as long as the polyurethane resin of this invention is required, it may be 
used together with gas barrier property resin, for example, PVDC, polyvinyl alcohol, an ethylene- 
vinylalcohol copolymer, etc. 

[0050] (Additive) Various kinds of additives may be blended with polyurethane resin in the range 
which does not spoil gas barrier property if needed. As an additive, a silane coupling agent, a 
stratified inorganic compound, a stabilizer, plasticizers (an anti-oxidant, a thermostabilizer, 
ultraviolet ray absorbent, etc.), an antistatic agent, lubricant, an antiblocking agent, a coloring 
agent, a filler, a crystalline-nucleus agent, etc. can be illustrated, for example. 
[0051] Especially the silane coupling agent is effective in improving the adhesion of the gas 
barrier property polyurethane resin to a base material. As a silane coupling agent, a hydrolysis 
nature alkoxysilane compound, for example, halogen content alkoxysilane (2-chloro ethyl 
trimethoxysilane — ) 2-chloro ethyltriethoxysilane, 3-chloropropyltrimetoxysilane, One to chloro 
C2-4 ARUKIRUTORI C4 alkoxysilane, such as 3^chloropropyl triethoxysilane etc., The 
alkoxysilane [2-glycidyloxy ethyl trimethoxysilane which has an epoxy group, 2— glycidyloxy 
ethyltriethoxysilane, 3-glycidyloxypropyl trimethoxysilane, One to glycidyloxy C2-4 
ARUKIRUTORI C4 alkoxysilane, such as 3— glycidyloxy propyl triethoxysilane, One to glycidyl 
OKISHIJI C2-4 ARUKIRUJI C4 alkoxysilane, such as 3-glycidyloxy propylmethyl dimethoxysilane 
and 3-glycidyloxy propylmethyl diethoxysilane, 2-(3, 4-epoxycyclohexyl) ethyl trimethoxysilane, 
2-(3, 4-epoxycyclohexyl) ethyltriethoxysilane, ], such as one to C (epoxy cycloalkyl)2-4 
ARUKIRUTORI C4 alkoxysilane, such as 3-(3, 4-epoxycyclohexyl) propyltrimethoxysilane, The 
alkoxysilane [2-aminoethyl trimethoxysilane which has an amino group, One to amino C2-4 
ARUKIRUTORI C4 alkoxysilane, such as 3-aminopropyl trimethoxysilane and 3-aminopropyl 
triethoxysilane, One to AMINOJI C2-4 ARUKIRUJI C4 alkoxysilane, such as 3-aminopropyl 
methyl dimethoxysilane and 3-aminopropyl methyldiethoxysilane, 2-[N-(2-aminoethyl) amino] 
ethyl trimethoxysilane, 3 -[N -(2-aminoethyl) amino] propyltrimethoxysilane, Amino (two to 2- 
amino C4 alkyl) C2-4 ARUKIRUTORI C1-4 alkoxysilane, such as 3-[N-(2-aminoethyl) amino] 
propyl triethoxysilane, 3-[N -(2-aminoethyl) amino] propylmethyl dimethoxysilane, ], such as 
AMINOJI (two to amino C4 alkyl) C2-4 ARUKIRUJI CI -4 alkoxysilane, such as 3-[N-(2- 
aminoethyl) amino] propylmethyl diethoxysilane, the alkoxysilane (2-mercapto ethyl 
trimethoxysilane — ) which has a sulfhydryl group One to mercapto C2-4 ARUKIRUTORI C4 
alkoxysilane, such as 3-mercapto propyltrimethoxysilane and 3-mercapto propyl triethoxysilane, 
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One to mel KAPUTOJI C2-4 ARUKIRUJI C4 alkoxysilane, such as 3-mercapto propylmethyl 
dimethoxysilane and 3-mercapto propylm'ethyl diethoxysilane etc., The alkoxysilane which has a 
vinyl group (one to BINIRUTORI C4 alkoxysilane, such as vinyltrimetoxysilane and 
vinyltriethoxysilane etc.), The alkoxysilane [2-(meta) acryloxyethyl trimethoxysilane which has an 
ethylene nature unsaturated bond radical, 2-(meta) acryloxyethyl triethoxysilane, 3-(meta) 
acryloxyprophyltrimethoxysilane, One to acryloxy (meta) C2-4 ARUKIRUTORI C4 alkoxysilane, 
such as 3-(meta) acryloxyprophyltriethoxysilane, one to AKUR IROKISHIJ I (meta) C2-4 
ARUKIRUJI C4 alkoxysilane, such as 3-(meta)acryloxypropylmethyldimethoxysilane and 3-(meta) 
acryloxypropylmethyldiethoxysilane, etc. — etc. — it can illustrate. These silane coupling agents 
are independent, or they can be used, combining them two or more sorts. 
[0052] The rate of a silane coupling agent is 1 - 10 weight section extent preferably [ it is 
desirable and ] to 0.5 - 20 weight section and a pan to the polyurethane resin 100 weight section 
below 30 weight sections (for example, 0.1 -30 weight section). 

[0053] Moreover, the stratified inorganic compound is effective in raising gas barrier property 
further. By using for a solvent the stratified inorganic compound swollen with the solvent in the 
polyurethane resin dissolved or distributed, polyurethane resin invades or permeates between 
the layers of the swollen inorganic compound, and gas barrier property is raised. Therefore, when 
moisture powder resin is used as gas barrier property polyurethane resin, it is desirable as a 
stratified inorganic compound to use the stratified inorganic compound of water bloating 
tendency. 

[0054] As a stratified inorganic compound, the water silicate (a montmorillonite, beidellite, 
nontronite, saponite, hectorite, a sauconite, SUCHIBUN site, etc.) of water bloating tendency, for 
example, smectite system clay minerals, a vermiculite system clay mineral, kaolin mold minerals 
(halloysite, a kaolinite, hydrohalloysite, etc.), a bloating tendency mica (a mica, TENIO light), etc. 
can be illustrated. A natural product or a compost is sufficient as these stratified inorganic 
compounds, these stratified inorganic compounds — a smectite system clay mineral, especially a 
montmorillonite are desirable inside. A stratified inorganic compound is independent, or it can be 
used, combining it two or more sorts. 

[0055] The rate of a stratified inorganic compound is 5 - 30 weight section extent preferably [ it 
is desirable and ] to 1 -40 weight section and a pan to the polyurethane resin 100 weight 
section below 50 weight sections (for example, 0.1 -50 weight section). 

[0056] Especially the shaping approach of the [mold-goods and shaping approach] polyurethane 
resin is not limited, either. Melting shaping (after heating and fusing polyurethane resin more than 
the melting point or softening temperature) The approach, solution shaping (the solution which 
dissolved or distributed polyurethane resin is applied to a base material) which carry out size 
enlargement It can fabricate by the various shaping approaches, such as the approach of drying, 
the approach of extruding the solution which dissolved polyurethane resin in the poor solvent to 
polyurethane resin, and fine-particles shaping (the approach of putting fine particles into a mold 
and heating them, and the approach of spraying on the base material which heated fine 
particles). The polyurethane resin of this invention is the above approaches, for example, is film — 
ized and is used. 

[0057] Polyurethane resin may be independently used as film mold goods, the laminating of it can 
be carried out to a base material, it may be used as a layered product, and can be chosen 
according to an application. 1-100 micrometers of 10-80 micrometers of thickness of the 
independent film of polyurethane resin are 20-70-micrometer (for example, 30-70 micrometers) 
extent still more preferably preferably. 

[0058] Especially the base material of a layered product may not be restricted, but may be 
plastics, paper, cloth, a metal, the ceramics, etc. It is desirable to carry out a laminating to the 
base material which consisted of thermoplastics among these, as thermoplastics — for example, 
polyolefine system resin (for example, polyethylene — ) Poly C 2-10 olefine resin, such as a 
polypropylene and propylene-ethylene copolymer etc., Polyester system resin (for example, gay 
polyester or copoly ester etc. which uses alkylene ant rates, such as polyethylene terephthalate 
and polybutylene terephthalate, as a principal component), polyamide system resin (for example, 
aliphatic series polyamides, such as nylon 6 and Nylon 66, — ) Vinyl system resin, such as 
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aromatic polyamide, such as polymetaxylylene adipamide For example, (aromatic series vinyl 
system resin, such as polystyrene; polyvfnyl acetate), etc., Acrylic resin (for example, 
independent or the copolymer of acrylic (meta) monomers, such as polymethylmethacrylate and 
a polyacrylonitrile), Polycarbonate system resin (for example, the bisphenol A mold 
polycarbonate etc.), cellulose system resin (for example, cellophane, cellulose acetate, etc.), etc. 
can be illustrated. The base material film which was independent, or was mixed two or more 
sorts, and usually formed these resin in the shape of a film as a base material is used. 
[0059] As a desirable base material film, a polyolefine system resin film (especially polypropylene 
regin films, such as a polypropylene and propylene-ethylene copolymer), a polyester system 
resin film (especially polyethylene terephthalate system resin film), and a polyamide system resin 
film [especially, nylon films (for example, nylon 6, Nylon 66, etc.)] can be illustrated. 
[0060] Such a base material film may be an unstretched film, or may be one shaft or a biaxial- 
stretching oriented film. Furthermore, a base material film may be a laminated film which carried 
out the laminating of two or more resin layers. A base material film may perform surface 
treatment (for example, electrodischarge treatment, such as corona discharge and plasma 
discharge, acid treatment, flame processing, etc.) and under coat processing. 
[0061] 1-100 micrometers of 5-50 micrometers of thickness of a base material film are about 
10-30 micrometers still more preferably preferably. 

[0062] 0.1-50 micrometers of 0.5-30 micrometers of thickness of the spreading layer containing 
polyurethane resin are about 1-10 micrometers still more preferably preferably. 
[0063] Moreover, a minerals layer may be formed in one [ at least ] field of a base material film. 
This minerals layer can be formed by vacuum evaporationo, sputtering, etc. As an inorganic 
substance which constitutes a minerals layer, the inorganic compounds (an oxide, a halogenide, 
carbide, nitride, etc.) containing simple substances, such as periodic table 4B group elements, 
such as periodic table 3B group elements, such as periodic table 2B group elements, such as 
periodic table transition-metals elements, such as periodic table 2A group elements, such as 
magnesium, titanium, and a zirconium, and zinc, aluminum, and an indium, silicon, and tin, or these 
elements can be illustrated, for example. A metallic oxide [the tin oxide, an aluminum oxide 
(alumina), indium oxide, or these multiple oxides], silicon oxides (silicon monoxide, silicon dioxide, 
etc.), etc. are desirable among these inorganic substances. A minerals layer may be transparent. 
100-3000A of 200-2000A of thickness of a minerals layer is about 300-1 500A still more 
preferably preferably. 

[0064] 0.1-20 micrometers of 0.3-1O micrometers of thickness of the spreading layer of the base 
material film in which the minerals layer was formed are about 0.5-5 micrometers still more 
preferably preferably. Its gas barrier property improves further by compounding with a minerals 
layer while polyurethane resin has the function to protect a minerals layer from a crack etc. 
Although a spreading layer may be formed on a base material film, it is desirable to form on a 
minerals layer from the point of protection of a minerals layer. 

[0065] A complex film is not limited especially that what is necessary is just to have the base 
material film layer and the layer which contains polyurethane resin at least. A complex film can 
be obtained with for example, the co-extruding method, a coating method, etc. For example, in a 
coating method, the aquosity dispersing element of a polyurethane resin solution or polyurethane 
resin is applied to a base material film with a conventional method, and a complex film is obtained 
by being 70 degrees C or more preferably, and heating preferably 50 degrees C or more of 
applied films for [ 10 seconds -] 5 minutes for [ 5 seconds -] 10 minutes. Moreover, as long as 
it is required, a glue line may be prepared between a polyurethane resin layer and a base material 
film layer. 

[0066] In a complex film, a polyurethane resin layer may be coated as an anchor coat agent 
which intervenes between the overcoat agent for constituting the surface layer of a complex 
film, and a base material film layer and a resin layer, and among two or more resin layers, and 
when polyurethane resin itself has adhesive strength, it may be coated as adhesives 
[0067] 

[Effect of the Invention] According to this invention, the very high polyurethane resin of gas 
barrier property and the film with which gas barrier property contains good polyurethane resin 
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and polyurethane resin under high humidity especially are obtained, without using the chlorine- 
based compound which pollutes an* environment. Moreover, since it excels in a water resisting 
property, chemical resistance, etc. and adhesion with a base material film is also excellent, it can 
use for various fields, such as various wrapping and a molding material. 
[0068] 

[Example] Although this invention is explained more below at a detail based on an example, this 
invention is not limited to these examples. 

[0069] (Example 1 of manufacture) Dimethyl sulfoxideg [ 250 ] and 1 and 3-xylylene diisocyanate 
168.5g and 1 ,4— butanediol 81. 5g are mixed, and it was made to react, heating and stirring at 80 
degrees C under nitrogen-gas-atmosphere mind. After checking that the absorption which 
originates in an isocyanate radical with an infrared absorption spectrum had disappeared, this 
urethane resin solution was thrown in in ethyl acetate, and after it carried out sediment the ** 
exception and ethyl acetate often washed it, reduced pressure drying was carried out. The yield 
of the generated resin was 98% urethane group concentration was 42 %of the weight, and 
number average molecular weight was 27650. Thermofusion shaping of this polyurethane resin 
powder was carried out by the temperature of 200 degrees C, and the pressure of 4.9x106Pa, 
and the film 1 with a thickness of 50 micrometers was obtained. In addition, when the sample 
which once fused the powder of this polyurethane resin and was cooled slowly (temperature up 
to 200 degrees C) was measured on the temperature up conditions for 10-degree-C /using the 
scan mold differential thermal analyzer (DSC), the crystal fusion peak was checked for the glass 
transition point by 163 degrees C at 136 degrees C. 

[0070] (Example 2 of manufacture) 250g [ of N.N-dimethylformamide ] and 4,4'-diphenylmethane 
diisocyanate 199.9g and ethylene glycol 50.1 g are mixed, and it was made to react, heating and 
stirring at 80 degrees C under nitrogen-gas-atmosphere mind. After checking that the 
absorption which originates in an isocyanate radical with an infrared absorption spectrum had 
disappeared, this urethane resin solution was thrown in in ethyl acetate, and after it carried out 
sediment the ** exception and ethyl acetate often washed it, reduced pressure drying was 
carried out. The yield of the generated resin was 97% urethane group concentration was 38 %of 
the weight, and number average molecular weight was 30950. Moreover, when the glass transition 
point of this polyurethane resin was measured using the scan mold differential thermal analyzer 
(DSC), it was 142 degrees C. Thermofusion shaping of this polyurethane resin powder was 
carried out by the temperature of 210 degrees C, and the pressure of 4.9x106Pa, and the film 2 
with a thickness of 50 micrometers was obtained. 

[0071] (Example 3 of manufacture) N.N-dimethylformamideg [ 250 ] and 2 and 4-tolylene 
diisocyanate 154.7g and diethylene-glycol 95.3g are mixed, and it was made to react, heating and 
stirring at 80 degrees C under nitrogen-gas -atmosphere mind. After checking that the 
absorption which originates in an isocyanate radical with an infrared absorption spectrum had 
disappeared, the urethane resin solution was thrown in in ethyl acetate, and after it carried out 
sediment the ** exception and ethyl acetate often washed it, reduced pressure drying was 
carried out. The yield of the generated resin was 97% urethane group concentration was 42 %of 
the weight, and number average molecular weight was 27870. Moreover, when the glass transition 
point of this polyurethane resin was measured using the scan mold differential thermal analyzer 
(DSC), it was 1 10 degrees C. Thermofusion shaping of this polyurethane resin powder was 
carried out by the temperature of 190 degrees C, and the pressure of 4.9x1 06P a, and the film 3 
with a thickness of 50 micrometers was obtained. 

[0072] (Example 4 of manufacture) It was made to react at 60 degrees C under nitrogen-gas- 
atmosphere mind for 8 hours, mixing and stirring tetrahydrofuransg [ 350 ] and 2 and 4-tolylene 
diisocyanate 91 .1 g and 1 ,6-hexanediol 58.9g. The urethane group concentration of the obtained 
polyurethane resin was 40 %of the weight, and number average molecular weight was 6020. The 
polyurethane resin solution was applied to the biaxial-stretching polypropylene film with a 
thickness of 20 micrometers, it dried for 20 seconds at 100 degrees C, and the laminated film 4 
with a thickness of 25 micrometers was obtained. In addition, when said polyurethane resin 
solution was air-dried, the solvent was removed completely and the glass transition point of 
polyurethane resin was further measured using the scan mold differential thermal analyzer (DSC) 
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by reduced pressure, it was 102 degrees C. 

[0073] (Example 5 of manufacture) It was made to react at 75 degrees C under nitrogen-gas- 
atmosphere mind for 10 hours, mixing and stirring the former /latter =80/fnixture [20 (weight 
ratio)] 91. 1g of methyl ethyl ketones 350g and 2, 4-tolylene diisocyanate, and 2 and 6-tolylene 
diisocyanate, and 3-methyH ,5-pentanediol 58.9g. The urethane group concentration of the 
obtained polyurethane resin was 40 %of the weight, and number average molecular weight was 
6020. The polyurethane resin solution was applied to the biaxial-stretching polypropylene film 
with a thickness of 20 micrometers, it dried for 20 seconds at 100 degrees C, and the laminated 
film 5 with a thickness of 25 micrometers was obtained. In addition, when said polyurethane resin 
solution was air-dried, the solvent was removed completely and the glass transition point of 
polyurethane resin was further measured using the scan mold differential thermal analyzer (DSC) 
by reduced pressure, it was 102 degrees C. 

[0074] (Example 6 of manufacture) It was made to react at 75 degrees C under nitrogen-gas- 
atmosphere mind for 12 hours, mixing and stirring methyl-ethyl-ketone 200g, toluene 150g, 
isophorone diisocyanate 1 18.5g, and ethylene glycol 31.5g. The urethane group concentration of 
the obtained polyurethane resin was 42 %of the weight, and number average molecular weight 
was 5910. The polyurethane resin solution was applied to the biaxial-stretching polyethylene 
terephthalate film with a thickness of 12 micrometers, it dried for 20 seconds at 150 degrees C, 
and the laminated film 6 with a thickness of 20 micrometers was obtained. In addition, when said 
polyurethane resin solution was air-dried, the solvent was removed completely and the glass 
transition point of polyurethane resin was further measured using the scan mold differential 
thermal analyzer (DSC) by reduced pressure, it was 122 degrees C. 

[0075] (Example 7 of manufacture) It was made to react at 80 degrees C under nitrogen-gas- 
atmosphere mind for 2 hours, mixing and stirring 1 and 3-xylylene diisocyanate 188.2g and 
triethylene glycol 75.1 g. It was made to emulsify by the phase inversion method using obtained 
prepolymer 210g and 490g of 3-%of the weight polyvinyl alcohol (Kuraray Co., Ltd. make, 
P VA210) water solutions. Subsequently, tetramethylenediamine (1 ,4-diaminobutane) 31. 7g was 
gradually added to this emulsified liquid, the chain expanding reaction was performed, and the 
water dispersing element of polyurethane resin was obtained. The sum total of the urethane 
group concentration of this polyurethane resin and urea radical concentration was 38 %of the 
weight, and number average molecular weight was 26770. The water dispersing element of 
polyurethane resin was applied to the biaxial-stretching polypropylene film with a thickness of 20 
micrometers, it dried for 20 seconds at 120 degrees C, and the laminated film 7 with a thickness 
of 25 micrometers was obtained. In addition, when the water dispersing element of said 
polyurethane resin was air-dried, moisture was removed completely and the glass transition point 
of polyurethane resin was further measured using the scan mold differential thermal analyzer 
(DSC) by reduced pressure, it was 132 degrees C. 

[0076] (Example 8 of manufacture) Acetonitrile 21 Og was mixed as hydrogenation XD I (1 , 4-screw 
(isocyanate methyl) cyclohexane) 341 .1 g, 58.9g [ of dimethylol propionic acid ], and ethylene 
glycol 54.4g, and a solvent, and it was made to react at 70 degrees C under nitrogen-gas- 
atmosphere mind for 3 hours. Subsequently, this carboxylic-acid radical content polyurethane 
prepolymer solution was neutralized by triethylamine 35. 5g at 50 degrees C. The water dispersing 
element of polyurethane resin of 25 % of the weight of solid content was obtained by making 
660g water distribute 300g of this polyurethane prepolymer solution by the HOMODI spur, 
performing a chain expanding reaction by ethylenediamine 10.2g, and distilling off an acetonitrile. 
The sum total of the urethane group concentration of this polyurethane resin and urea radical 
concentration was 42.9 % of the weight, and number average molecular weight was 68000. The 
water dispersing element of this polyurethane resin was applied to the biaxial-stretching 
polypropylene film with a thickness of 20 micrometers, it dried for 20 seconds at 120 degrees C, 
and the laminated film 8 with a thickness of 25 micrometers was obtained. In addition, when the 
water dispersing element of said polyurethane resin was air-dried, moisture was removed 
completely and the glass transition point of polyurethane resin was further measured using the 
scan mold differential thermal analyzer (DSC) by reduced pressure, it was 121 degrees C. 
[0077] (Example 9 of manufacture) Acetonitrile 140g was mixed as hydrogenation XDI(1, 4-screw 
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(isocyanate methyl) cyclohexane) 439.1 g, 35.4g [ of dimethylol propionic acid ], and ethylene 
glycol 61. 5g, and a solvent, and it was made to react at 70 degrees C under nitrogen-gas- 
atmosphere mind for 3 hours. Subsequently, this carboxylic-acid radical content polyurethane 
prepolymer solution was neutralized by triethylamine 24,0g at 50 degrees C. The water dispersing 
element of polyurethane resin of 25 %of the weight of solid content was obtained by making 
750g water distribute 267.9g of this polyurethane prepolymer solution by the HOMODI spur, 
performing a chain expanding reaction by 2-[(2-aminoethyl) amino] ethanol 35.7g, and distilling 
off an acetonitrile. The sum total of the urethane group concentration of this polyurethane resin 
and urea radical concentration was 41.1 %of the weight, and number average molecular weight 
was 72000. The water dispersing element of this polyurethane resin was applied to the biaxial- 
stretching polypropylene film with a thickness of 20 micrometers, it dried for 20 seconds at 1 20 
degrees C, and the laminated film 9 with a thickness of 25 micrometers was obtained. In addition, 
when the water dispersing element of said polyurethane resin was air-dried, moisture was 
removed completely and the glass transition point of polyurethane resin was further measured 
using the scan mold differential thermal analyzer (DSC) by reduced pressure, it was 121 degrees 
C. 

[0078] (Example 10 of manufacture) The paint which added 3-[N-(2-aminoethyl) amino] 
propylmethyl dimethoxysilane (product [ made from Shin-etsu Chemistry ], KBM-602) 6g to 500g 
of water dispersing elements of the polyurethane resin obtained in the example 9 of manufacture 
was applied to the biaxial-stretching polypropylene film with a thickness of 20 micrometers, it 
dried for 20 seconds at 120 degrees C, and the laminated film 10 with a thickness of 25 
micrometers was obtained. 

[0079] (Example 11 of manufacture) Acetonitrile 97.5g was mixed as hydrogenation XDI(1,4- 
screw (isocyanate methyl) cyclohexane) 399.7g, 35.3g [ of dimethylol propionic acid ], and 
diethylene-glycol 93.5g, and a solvent, and it was made to react at 70 degrees C under nitrogen- 
gas-atmosphere mind for 3 hours. Subsequently, this carboxylic-acid radical content 
polyurethane prepolymer solution was neutralized by triethylamine 24.0g at 50 degrees C. 937.5g 
water was made to distribute 274.1 g of this polyurethane prepolymer solution by the HOMODI 
spur, and, subsequently inorganic stratified compound montmorillonite 62.5g was distributed. The 
water dispersing element of polyurethane resin of 25 % of the weight of solid content was 
obtained by performing a chain expanding reaction for the polyurethane prepolymer water 
dispersing element containing this inorganic stratified compound by 17.0g of hydrazine-hydrates, 
and distilling off an acetonitrile. The sum total of the urethane group concentration of this 
polyurethane resin and urea radical concentration was 42.3 % of the weight, and number average 
molecular weight was 75000. The water dispersing element of this polyurethane resin was applied 
to the biaxial-stretching polypropylene film with a thickness of 20 micrometers, it dried for 20 
seconds at 120 degrees C, and the laminated film 1 1 with a thickness of 25 micrometers was 
obtained. In addition, when the water dispersing element of said polyurethane resin was air-dried, 
moisture was removed completely and the glass transition point of polyurethane resin was 
further measured using the scan mold differential thermal analyzer (DSC) by reduced pressure, it 
was 1 25 degrees C. 

[0080] (Example 12 of manufacture) The water dispersing element of the polyurethane resin 
obtained in the example 9 of manufacture was applied to the alumina transparence vacuum 
evaporationo polyethylene terephthalate film (12 micrometers in thickness), it dried for 30 
seconds at 130 degrees C, and the laminated film 12 with a thickness of 13 micrometers was 
obtained. 

[0081] (Example) The gas barrier property of the above-mentioned films 1-12 was measured the 
condition under 509^H and 90%RH ambient atmosphere at 20 degrees C using the oxygen 
transmittance measuring device (modern control company make, MOCON OXTRAN 10/50A). A 
result is shown in Table 1 . The oxygen transmittance of films 1-11 is the value which converted 
the polyurethane film into the thickness of 25 micrometers, and the oxygen transmittance of a 
film 12 is the value of the laminated film itself In addition, since measurement with the same said 
of a biaxial-stretching polypropylene film (OPP) with a thickness of 20 micrometers and a 
biaxial-stretching polyethylene terephthalate film (OPET) with a thickness of 12 micrometers 
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was performed as a comparison article, the result is also shown in Table 1, 

[0082] 

[Table 1] 







BMKftK (50% RH) 
(ml/ra 2 ■ aim • day) 


mmmm m% rh) 

Gnt/ra 2 • aim • day) 


m 




2. 4 


2. 6 


7^;l>A2 


3. 3 


3. 7 




3. 9 


4. 9 




28. 0 


3 2.2 




2 0. 5 


2 3.6 


Wlis 4 6 


12.7 


14. 2 




7. 9 


8. 3 


SUB 7 -Y^A 8 


1 0. 0 


12. 0 


8W7*/l^9 


4, 5 


6. 7 


fftW7*;w»io 


3. 8 


5. 7 


«B7-f ;vaii 


4. 0 


4. 9 


SW7YJVA12 


O. 5 


0. 9 


it 


OPP 


1700 
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OFET 


12 0 


1 5 0 



[Translation done.] 
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i/^S-f> x ;U * >^S^© 7 x ^ >t£ ©*1?K14» A 

[0 0 3 6] «7kt±-(b^!ll*, ^^F-rttC -i V ~>7 *- h 
-h*tc»-r&JSJ614*iL/t:B. b Kp + J-;H, 7 

2, 2 -V'jlf-U-^U MtyW.. 2, 2-i>/^a 
-JUSSf. 2. 2-W?0-JbSfMf©yi:FP + 
VC.^AM'^ t>*+WU^>^j:^©t?t K 
a+^C 4 -i.^«*^>». 2, B-ytFP^S 

7 3 /*Jl/^<>^ (Witt, 3 , 4-^7 5 y^.lL#^ 

s£-©y7 5/^f^^*'>i%i') . wmMto w 
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m*.-7is-{>m> w^v^y^w.. WK^^^m, 
mm v t-m. tefaw* y y \-wrn) £ ^y ^ 

d3-Xf>\>*^)*->\< ; *^>*;U*>^ (WtB. 2 

5 -x;i>jjwyy #;u^£) , rs^S 10 
SW^.rt'siOK ^A7r-*S, 1. 3-7 

i-^y7 3 >- 4 . 6 -^X-MOgf, 2, 4-^ 
75 y HjUx>-5 -*;U*>^3£) 3?©*;MoK* 

-f y >-7 * - h SfcMf 4Ei6ttS*st* * y * * i^c 

£3 Oit%«i^Wl/, &¥-#)ft : f-m.3 0 0-1 0, 

o o oaflt©fb^<ci*> x«cn6©#y**^r;i/ 

*UWt£fJ£^S^l/T»6ft£*y:dx;*fyUx- 20 

it. «Bi-cxwz:««JbiH*-&t>i*r«fflT:*-B. 

[0 0 3 7] |g7kt4fh^!)©fij^ti. y^-iUfiR^SCf 
/XttVT 3 »&»© 1-10 0 tffg KH5 

-7 0*;U% (0(1*. tf, 5-5 0^%), 3 

t<«i o~4 0*;u%*iK©i8ffl#>6iiiR-ct.5. 
[00 3 8] ^fflS'Ji ot«, «*ttas©«sucisfc-c 

m (mx.it. ym.it± v y ^mitx y <5j±m<DT 
a, 2 A*f©r^# KM**?- 

h <) 2±m<DT >Vft •j&R%BMc*8L T>*xr 
30 . (Y V j* Z-iVT 3 >, I- 'JiW 5 > 

l®tA ^XB h <) C,. 4 r**^T 3>, -tyx£ 

3 >, ^x£y-;U7S>, HJx^y-.iUT' 
3>&£'©*y. i^XBh yCj^TJl/^y-^TS^ 

s§0 a^ARvcs*. cn6©>ff[JS'JB, mterexa- 

[0 0 3 9] ^n'lJTtt, »*14^©6l/&#>6«. 40 
y «7 b * >«ffll©7Kt£#iStf*B. jSH©WBf§1±ffl=&S 

*«n»v-y7 v-wmn (wz.it, mm&mmm 

[004 0] *tt#tM£©as«<!; UTB, ;>MM&cciK6 
-f. *£**1*fl£Mt (#'RB\ y*y-;k xd?y- 
Jk -f v7'o^v- ;U3?©C 1 .,7H'3— ;u. r-feh> 
&£*©*!->«. tavAv'Sf) tcD^mmr-h-o 
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* £ HSft-r 4 £K J: 0 * £ BJft-C * 4 . 
[0 04 1 ] [#'J-?U*>«llg©1tte] (^USO* 
AlSKCXflSRSilS) #$69l©# 'J >«iB§B. >7 

(mz.n, 2o~6on%) . <(fsu<«2oas% 

feLh <«*.«. 3 0-6 011%) , $6K&f£0<B 
3 5-6 0SS% <#*C3 5-5 5ffi«%) gRT* 

4. 0 u $ >»&s&t>'^s$g©-£ft£ 1 5 as% 

«±tc-T4C£(Cct«3. »fli©«BIMj*iB«>. mtttti 
[ 0 0 4 2 ] &*5. 9 U * >*iftfi&C«R*Siftfi£ 

«. -7u^>s©^a (59 g/^a) 3?.«m»s© 

^fi (5 8 g/Sfi) ^Oillyflt^fiiltji©^ 

[0 04 3] (^SSJSJg) 'J -5 U 3» >*MKDK3R» 
jS£W> ^*2 5 wmtCfctir . FHif*, 50ml/m 
1 • a t m • d a yJiTF. S?4L<«2 0m 1 /m ! • a 
tm'day«T, 3 6tCjifjlL<«0. 1-1 0ml 
/m' • a tm • dayflSTiO, y 7te#iS 

i<\ &tc, *&w<D#'j'?>i'Zyfflmizm&i&tfn&i^ 

S<> 5 0KRH«:feW&HBR»«S!£g 0%RHCCfc 

w&iWK8as£©]tw. «r*/a#= 1 / 1 - 1 / 

2, JfiF*l/<ttl/l~l/i . 5, 3 6tcSftL<« 
1/1-1/1. 2 5IIKT&6C *<Dtc#>, fflJSJcj: 

y rtt'**-r. 

[0 0 44] («Jft) JP'J«?Uj»>«ag©»0jiO*(S 
tf. 5T«J5iXttll»»Kft^«J©«fiS*ffi*dtfC£3W» 

sl<, aw. cn6©5?aRXB«R«Kfh^«H*p^ 

-a r *> «t t ». ^ y u ^ >«B§©i» o is l ma iOo » 
m t^mmm^m^it . 1 o - 7 0 sa% . 0 s u < 

B15-6 5il%, 3 5tcS?SO<«2 0-6 0«a 

[0 045] >i<y>uf >«Hit*. ^>fy->T^-h^ 
^4^^iIL,Wi*^^*{±*3 o^;U9fitLh. »* 

t< B5 0 * JU%«±, S 6 KfiF S L- < tt 7 0 * ;U%Jil 
±S^C£^®^T-*4 0 ^t*s. C©^4>, 
mft <Xtti?*-;UacXt?T3 £L/T. *->y 

U>^^- ;b (X(*y7S» iQc£*©55r=aKy*-;l/ 
(XB^7i» £<£fflU y-fV->7^-ha»t(, 

r . m «. h d i ft £-©{Bfl^-fii? -r y v r * - h * 
[oo46]4<y>u^ >«fi»©5sastt, 7m&x-h a 
Hiaatt©«Sji?tt*4£L/-c*fa-c*t). -fy^T*-ha 
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[0047] (¥#)fr*m > # y u * >«flio»w 

$HPfiB, 8 0 0- 1, 0 0 0, 0 0 0, #*L<B8 
00-2 00, 000, 3?>CC»SU<B8 0 0-1 0 

0, 0 0 0Sa<DfBffl*^a!Rr*4. ^H*8 0 0 

Att£(ca-f^>m^ #y ^uirXBJjts* 

1, ooo. 0 0 0trB£-f£c£fc:<fc9, i§3W*cfc 
^^u^>©ms^i<m6ti, p-tw>^ 

[0 0 4 8 ] OBJuttt) i«i>ttiwtft**rr&#y 9 

*>«JJi©*f-7X<S»jfeB, 10 0'Ctt±(WAft 1 
0 0-2 0 OTtflK) , »*L<B1 1 0°C^± (W*. 

1 1 0-1 8 0 o CSS) % 36CC»*ly<«12 0 
B C«_L 1 2 0-1 5 0*OBK) rab 

1 o o'Cjy±frtT&c<ttci?K iiTsKyy 

[0 0 4 9] [ffi8WE»] 

(a&njaStt*H8) #y*u*>»BKcB, ^'JTtt 

mmm ^'jx^b> ( ^^nfux *y 

iru:?£ U-h«) , ^'JT; FXW18 (0M.K. 
p>6, t^a>i2 ( t^a>66, 
u>7>^5 F«) , tr— jU3R<»jig (WAtf. ^'Jx^ 

*»«©#y$u*>WfliB. sMBr*ntf, 
A-'jrtt», pvdc, *y t'x;u7;up- 

[0050] (^flp^j) # y u # >«bik:b, s^c 
user, ^^yTtt*a«ctoai*«H-c, SioiJn 

[0 0 5 1 ]«fCC % ^>#^y>^JB, SWCCS* 

■r £ y rtt# y u * >»fls©*«tt**A"r £ 
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a*^t/9>ttiT) > x#ti/|*Wt57;l/3t^^ 

^> [2 - yy^A^+fx*^ h yy h+: 

3 - yy i/y;Wt^^tit;i/ h y > h*s^>^>, 3 
-yy^t+^^ub'^h yx h^i/t/viswonf 

y^Jl/**^C 1 _ 4 7;l'*Jl/ h y C 1 .,TJl/ra + >'->5 

io 5> 4 3 - yy s^a^^u t';i/y ^jv>>x h^v' 

;U^3+W^>, 2- (3. 4-i^^>^D^y 
;U) i^Jl/h^h^^>7> ( 2- (3, 4-x#* 
^>^p-\+s/;i/) xfj^yxK^>7>, 3- 
(3. 4 -XiF^^^P^+^l/) ^Pb'Jl/hy^h 

^h'JC 1 . 4 7^+i/>>7>f] . 7^/MWt 
57Jl/3 + ^>7> [2-75 / x^JH yy h*S^> 
3-75/7'Pt , il/f'J^K^>7>. 3-T 
20 ^7*Pt%h yx h^iyi^y>^(DT 5 yC 2 . 4 7^ 
+ h y C a . 4 T;l^n + ^^^>, 3 -T 5 y*?"P t'Jb 
y ^At^ h + ^>5>, 3-7^7'DfjMfJby 
X ^^>7>f0D7 5 y^CJ^yd.^il/ 
3 + ->->^> k 2- [ N - (2-7^X«) T 5 
y ] x^Jb h y y h+^>^>, 3 - [N- (2-75 
yx^b) 7 5y] ^Df;l/hMh+^t/7> 4 3- 
[N- (2-75 yx^;lO r 5 ^ ] 7'pf^h yx h 
*>->7>^<D (2-75 yC 2 _,7JU*;U) 7^C 
,_,T;l/*Jl/h yC 1 .,7JVP + V->^>, 3- [N- 
30 (2-75 yx^W 75 y] ^'PtfJby ^;U>^y b 
v^>^>. 3- [ N - (2-7^x^1/) 75^] 7* 
D f>M X b 7 >^CD (7 5 y C 2 . 4 7Jb 

7 5 y^C 2 _ 4 7;i/^;i/> ? C 1 . 4 7;i/^^>'^^> 
*] , H4W1"^7;^ + ^>7 > (2-y 

Jl/^7>x^;l/hijy F + ^>7>, 

P tVl/ h y y h+^->^>, 3 -y h ^7'P tvu h 

yx h^->^^>^cDy;i/^^fc 2 _ 4 7^*;u h yc 
t- 4 7JUr3 + ^v^>, 3 -JyVij-J V 7'nb'Jb^f Jl/ 

40 h^^^^yj^^Fi/C^^^^C,.^ 
;l/rj^>>v^>^) , tf^;l/S*Wr2>7^a*: 
> ( tfx;i,h y y b+^>^>, t'xjuhyx 
7>f©b'xjl/h y C l . 4 7JUP + >'^^>*) , x^ 

u>tt^eafpjfs^a«rWTS7;u3^^>>^> [2- 

(y ^) 7^yp*^x^;bh yy b+^>7>, 2- 
(^^) 7^ 1 JP + ^x^F'Jxh+^>7>, 3- 
(y ^) 7^yp*^^Pt';l/h yy h + ^>^>^>, 3 
- (^2) 7^'JP^> / 7'nt , JbMJxh+^>7>f 
(D (^£) 7^yp^VC 2 . 4 7JU*;Uh •;C l . 4 7il'3 
50 +^>->7>, 3- (>£) 7^ , JP^'>7 , PfJM?;L' 



(8) 



13 



isjt f-3->->^>, 3- 7* !/a + ^o tvu 

[0052] ->^>* i^suoStett. y £ b 

2>#tfll§ 1 0 omfiSBCcttLT. 3 OSfiSBfelT 

b. o. i ~3 ommm . u< bo. 5-201 

MSB, $^a?£U<Bl~l 0SMSB*Ig-e*&,, 
[0 0 5 3] Httft&8Hfc£tt«» $ 'J 10 

uc#y ^L--£>f§iijrcB, zvm&X'Bmzti&MVt 
nm«:# y •? u $ >«jii*««AXBsau, y r 

Bit OT*$MtMtfJ!B*ffll,»fc»£«, JHflafc*Ht#*9£ 

[0054] mtmmt'&'fat int 

W) . /<-S*a5-{ h»tt±ttiBJ. **u>sm:* 
u i-J Btfy&t&fb^B, 

[0055] »t«*a9Mb^!ei©«^4, «x u u * >«t 30 

flg 1 0 0 SfigBtC** Or, 50 SMSfiWT ( W*. B. 
0. 1-50SMSB) , iff$L<«l~4 0SSSS. 3 
P.{Cjf$ L/<B5~3 0SfiSBfiK-C*)S. 

[0056] [ mt&mftimM£} xvvis* >mm 
ofmwfc *># tcrawE § rnr, i§s^^ < # y ■? b * > 

ft) «fc r^^-r 5Ci*!ft5. 

*ieHj<Drf<y ±§e© J: 5 w 

[0057] XWVZ >fl*BIB. #5*T 7 -< ;b AfiSffJ 

y 9 U 5? >t§ffl§©|i3*7 -< JUA©J?.&W:. l-100ii 
m, ffJKB10~80yra, 5 6CC&f S 0 < B2 0 
-7 Onm ({ARB, 3 0~7 0 Mm) WSX»>Z>„ 50 
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[ 0 0 5 8 ) «JBf*©S*t«. #«ciWIRS*vr. 

a. ^ysMx-7 (tt&tf. #yx?u>. # 

AB. #'J U>fL/7 k *'J^fl/>fU 

u _ hl?©T;U+b>T y u- 

>^i©5?#I^t'x;i,^}fl§, y»»tr— ju«5) . r 
i")>\y%kffiffi (WAB, spy^^ji/jf *5»y u- 
yr^y a- h y;i^© r f u ;ns#sf*©# 

[0 0 5 9 3 4 JbAil/tS, ^y^-b 

U > - x ?■ U >^a^i*5f©^ 'J7'afu> JRffifll -7 * 
;L-A) . ^'Jxxf;l»§7^UA (#(£, #'jx? 

[0 06 0] cci^jai^^i/AB, 
A-c*orfe, — fiXBnwSf#IBi6]7 ^;i/A-c*or 

[0 06 1] Sfcf? -/ JUA©H^«, 1-100/zra, 
!ifSl/<ti5~5 0Mm. $6ic?ffS U< B 1 0-3 0 

0. l-50(im, S?*L/<B0. 5-30/im, 56 

1, cHt h < B 1 ~ 1 0 u mggt*5. 

[0 06 3] 357c, ^ ;VA©^l>fj:< t fe— 7s©ffi 

$ y is?mvfci8X'Z €»„ iffili^Mt 
WAB. Aft £©JH*I!£I 

2A^7tJg, ^3X^A^©)S1W«SS#JS 

«4 B^tc*^©#{*, XBCtl6©7aR*StfM»^b 
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X. aWbT;U5-«5A (r/i/S*) . BKb^s^A. 
x«cn6©a^»fb«!] . *A*m.\\m i-mvrA 
jr. -^b^-r^) ttwrsuc*. JMsnnt*. »■» 

■C*-3TtJ:l>. «MWJB©»*B. 1 0 0-3 000 
:t>y* f-a-A. ST*L<t*2 00~2 0 00*>^ 
*hO-A. £e>fcSf£L<«3 00-1 5 OOtVi' 

* h p-Agg-c&s. 

[oo64] «saariB*j&fiSL.fca«7 * ji/ao^h 

(DBMZ. 0. 1—2 0 Mm. »£C<tt0. 3 — 10 
urn, £f>«!?$L< «0. 5-5 umeS-C**. # 

JUA©±Kff^L/-C ftttlftJi©^©^*' 
[0 06 5] jg£7 -y Jl/A«, »W7 -/ ;U AH<t . 'PU 

3 - =r < > >/mTa. #vyi>i> ^®mm : &x<<z 

* y u * >ffim<D?mft®iWZmt7 ■< ;uk}B6k: 
JcO^ftJU. ^U/c7 -< ;UA£5 0'CfeLh, !(?*L/< 
«70°CJi<±T, 5#~10»H, »i(/<ttl0#- 

[0 06 6 ] ^ jUAtc*j(,>r. y b£>t&)it 

[0 06 7 ] 

y ^ u £ ^Jjm&o'tf y ^ u * ^Ufli^st* 7 

ft. *>-PSl5t7 4;l/A£©3S«1£fe®ft-5fc<s!>. SSI'S 
«W*4^J^tf8«©« * ©#if icfijfflf & C t arc* 

[0 06 8] 

tct^Hj-T ft6©SDJiWclK€;* ft* & 
©T'{*&c*. 

[006 9 ] (SBSW 1 ) ^ ?)l>Z)l>**ri' K250 

g, 1, 3 - + ^y U>^-f v^r*- h 1 6 8. 5 
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g. 1. 4-^f>^-^8 1. 5s*ifi£U. 

namr-c 8 0 *c«: uu* 0 . m& i> ft * 5 6 rj^s t/c 

«M5lJ^ffcO;tet£*WBWfc«. t ©-f V 
*g£i1&x?-Jl,ctHc|9AU it^^a^O b . it®x? 
Ji/"Cj:<'i5t#G/d£. «Efi«l/fc. £J«Ufc«fl!S©iK 

^ttt2 7 6 5 0T*ofc, C©#y 3U**>ffifli®5fc 
4MJK2 0 0 'C. Kt) 4 . 9 x l 0 6 P a rM^SJuSJK 
10 U B$5 0um©7^VAUt#fc. Ji*J. C©*"y 

c^fc^isur (20 0-ci 
(dsc) siut, 1 o'c/ft(Dmm&f¥T?MJ&.?z 

*t<7XW»&tfi\ 3 6-C-c. *SftlW¥tr-f *«i 6 

3 *c«:iae sti/c. 

[0 07 0] mmffl2) N, N-^^=F-JV*;UA7 5 
K2 50 g, 4, 4' -S^x-rt/^S^SM V W* 
-H99. 9g. i?l/>yj3--JV5 0. 1 g^I 
^L/, S5t#ffl^,TT? 8 O'CtCfln&U «^L^*56JS 
20 lD$-tf/c„ ^gRjR^-^i' YMC£.<0 -i Vi/T*- htt 
tCtaH^- £SRlR#*jifc L//c C i 4 MB L/fcft. C ©9 U 

u fc«ifli©iix^ \z 9 7 %-c . ^ui? >a?se »3 8 as 

SS:¥-^I^F-S«3 0 9 5 0T»ofc, *?c. C©* 
y U^>«Jfli©Af7^|g^«:^$M7KM^4lTSt 
(DSC) mMLtctCZ 1 4 2"CTA.o 

fc 0 C©#'J'3U*>«flt»* i S:iBK2 1 0 *C. BE^i 
4. 9xiO s Pa-Clffl»l. )535 0nm©7 
30 YJUA2*t#/c„ 

[0 07 1] 3) N, N-^^f-Jl^hJbAT 5 

h'2 50 g. 2, 4-F l JU>y^V->7*-M5 
4. 7g, yxfl/>yj3-Jl'9 5. 3g*jl£t, 

■T -5 URiR^m* IfcCiS MBS U fc« . «5 U f > tKflB^ 

JU-C<fc<?5fe^L^ WEiasUfc. ^RSL-fc«f»i©iR 
$«9 7%T, ■5U^>«ria«4 2ffifi%. 
40 -f-M«2 7 8 7 0t?*ofco £?o. C©^U*i'U^>W 
IBOX/^Xfg^^liJtaaimaUS^Wft (DSC) £J3 

i>r. aij^ufcic^i i ott*ofe. c©#y£u 

* >«JS»5S«r«S 1 9 O'C. S^4. 9xiO'Pa 
■CM1&tt$teU> MS 5 0 y m©7 ■< JUA 3 
[0 0 7 2] (iM14) 7-F7tFO77>350 
g. 2, 4 - h y U>^W V5^T*- h 9 1 . 1 g. 
1, 6 -^+-y->i>^-Jl/5 8 . 9g*I^l. H**0 

^c*5 6 , ttfR#ffl»rr' 6 o -c-c 8 mmixfZ- s ate m 
hfttc* wi>* yfflmov is * ymmmz 4011 

50 »¥^SB 6 0 2 0T'*ofc. * y U * >W 



(10) 

17 

BSiSiKfc/SS 2 0m mcD-#55f#^ 'J 1/ > 7 -r Jl/ 
Ate&flJU 1 0 0"CT?2 OtMfflK**U /5S 2 5 Mm 
©SB? ^U4t#fc. ate, IWE# , J , 5U*>«Mi 

y ■? u # ^tffJBCD*/^ ^te«*4*S®7^^»*fit 

(DSC) if l/ciC5 1 0 2 # C"C*o 

[0 0 7 3 ] ^f;l/X^^h>3 5 0 

g s 2, 4 - h ■; hi 2, 6 - HJ 

u>y>f - h 4©fi^» [M/8t = 8 0/ io 

2 0 (fiSit) ] 91. 1 g, 3 *OU- 1.5--^ 
>^>^t^5 8. 9g^l, SWl,&**6, BE 
SR#H51T"C7 5'Cr 1 0B*fBHl6S*fc. »^n/c^ 
y>Hr>»IB09Uif>aaiItB4 OttX, 

§2 0 u mCDr.mW^ *)ZfW\sZsV A Jl> Mcm?fB 
L, 1 0 0°(rC2 0 #18(8*1 U. 2 5 MmCDfRM^ 
-<;UA5£f#/c 0 ate, WE^y^ui'^WJBiS*** 
S£U M«:«BECCT^tc««««:l»*L/r, *<y^U£ 
>fflIiCD^^x$^*^«S^M»^tf- (DSC) 20 
«rfflC^r, ISl//c^C5 10 2 s Ct*o/c 6 

[0 0 7 4 ] (Sit#J6) ^^J^f^h>200 
g. h;Ux>150g, V*U>>^ yS'T* — h 1 

18. 5g t x?l/>^'j n-;U3 1 . 5g*iS-&U 
L tt # 6 , llfiaTt 7 5 °Cr- 1 2 iSWIKJfc S 

2mm%. a¥^i«5 9iot*-5ifc 0 #y^u 

3 1 ZMinOrlKWJifU^ 
l/7^U-F7^ ;l/A(Ctf U, 1 5 0°C"C2 0*jflM£ 
iU s J¥3 2 0 nmomm? 4 JUA6*f#/c. ate, 9a 30 

miT^mmftmi <dso £ffli>T, ansi/fric^ 

[0 0 7 5 ] (»S«7) 1. 3-^>'JU>^^^> 
7*-M88. 2 sr. h y x^U>^y n-;U7 5. 

1 g U , «l¥ 0 tt** 6 . gftlSTT' 8 0 °Cr 
2WlBSf6S*/c. f#6n/c7'U^'Jv-2 10 sr, 3 
ms%#U f^;i/7;b3-^ (tfc) ssl pva 

2 10)*«fiSS4 9 0g*fflUt, Iteffi^C^O^fcS 40 

(1,4 -s>7 31. 7 g*tfc*fc:a§Jjn 

a?«K<D^tt«3 8IM%, tt¥^» J F-Htt2 6 7 7 0 
T'*ofc 0 #V V\sZ>ffiJl%<DfcftWLW%m2 2 0 Mm 
CDZlfSMf*^ "J 7 , Dfl/>7^ ;U ACC^fr 0 , 1 2 0°C 
T'2 0#MfE*8U 13 2 5 MmCDfSJB? h ;UA7£f# 

fc. ate. ButB^y V[s$is®m<D7kftfoft*m$£L, 
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<D#^^K^«r^S^7nM^«fft (DSC) fcffll* 

X % ®mbtc£C*> 1 3 2°CC*^/c 0 
[0 0 7 6 ] <«Ji«8) *?»XD I (1. 4-t'X 
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